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INFLUENCE OF CARBOHYDRATE INGESTION PATTERN ON PERFORMANCE
AND METABOLISM IN PROLONGED BICYCLE EXERCISE

Minako OGATA, Hajime MIURA and Hideki MATOBA

ABSTRACT

This study examined influence of carbohydrate ingestion pattern on performance and metabolism in
prolonged bicycle exercise. Six male subjects cycled at lactate threshold level for 90min. Immediately
after the prolonged exercise, the subjects were given performance test in which time to exhaustion
was measured during bicycle exercise demanding oxygen consumption the double of lactate threshold
level. During the prolonged exercise the subjects ingested either 10% carbohydrate (CHO) drink,
5%CHO drink, or water every 15min on five patterns; 1) 10%CHO drink at the first half followed by
water at the second half, 2) 5%CHO drink at the first half and water at the second half, 3) 5%CHO
drink throughout exercise period, 4) water at the first half followed by 10% CHO drink at the second
half, 5) water at the first half and 5% CHO drink at the second half. When CHO drink was ingested at
the first half, plasma glucose was significantly higher at 60min from the beginning of exercise than
that of the pattern where CHO was ingested on the second half. There was not a significant difference
in blood glucose level at the end of the prolonged exercise, with the values being around 5SmM
irrespective of the ingestion patterns. The different ingestion patterns induced no significant
differences in performance time, the amount of CHO oxidized, and such gas parameters as oxygen
consumption, minutes ventilation, respiratory exchange ratio.
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Fig.1. Changes in plasma glucose and FFA during prolonged bicycle exercise and performance test. Values are
expressed as means+ SD. @: pattern 1, O: pattem 2, X: pattemn 3, A:pattem 4, A: pattern S. For details of the
ingestion pattern, see methods and table 1. @: Significant difference between 1 and 5 (p<0.05).

b : Significant difference between 1 and 4 (p<0.05). # : Significant difference between 2 and 5 (p<0.05) .
8 : Significant difference between 4 and 5 (p<0.05). * : Significant difference between 2 and 4 (p<0.05).
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Fig.2. Changesin VE and VO during prolonged bicycle exercise and performance test. Values are expressed as
means+ SD. @: pattern 1, O: pattern 2, X: pattem 3, A:pattern 4, A: pattem 5. For details of the ingestion
pattern, see methods and table 1.
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Fig.3. Changes in CHO oxidation and RER during prolongeeZIrl bicycle exercise and performance test. Values are

expressed as meanst: SD. @: pattem 1, O: pattern 2, X : pattern 3, A:pattern 4, AO: pattern 5. For details of the
ingestion pattern, see methods and table 1.
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Table 1. Performance times in minutes for five ingestion patterns.

ingestion pattern performance time ( min)
1: 10% glucose drink ——»=  water 270 1.6
2: 5% glucose drink ——w=  water 245119
3: 5% glucose drink ——® 5% glucose drink 291* 1.6
4: water —= 10% glucose drink 210% 1.1
5: water —» 5% glucose drink 257114

Values are means = SD.
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